Characterization of Rhizobium strain isolated from the roots of Aeschynomene americana by Ghorpade, V.M. & Gupta, S.G.
 Asian Journal of 
Multidisciplinary Studies 
ISSN: 2321-8819 (Online) 
           2348-7186 (Print) 
Impact Factor: 1.498                     
Vol.4, Issue 7, June 2016 
 
   
 
                                                                       Available online at www.ajms.co.in 169 
Characterization of Rhizobium strain isolated from the roots of  
Aeschynomene americana 
 
V.M. Ghorpade*
1
 and S.G. Gupta
2
 
1. Department of Microbiology, Sadguru Gadage Maharaj College, Karad-415124 Maharashtra ,India 
2. Director, Government Institute of Forensic Science, Aurangabad-431004, Maharashtra India 
 
Abstract : The soil bacteria Rhizobium species in association with leguminous plants play vital role in 
agriculture. The amount of nitrogen fixation by rhizobia depends upon the inoculants rhizobia to fix the 
nitrogen and the ability of plants to provide energy to rhizobia in the nodules. The main objective of the 
study is to evaluate the nitrogen fixing capacity and characterization of Rhizobium from Aeschynomene 
americana. The organism belongs to genus Rhizobium is Gram negative shortrods 0.3-0.9µwide1.0to2.0µ 
long polar and subpolar flagella, producing extracelluar polysaccharide saline. It was found sensitive to 
temperature, pH and antibiotics. The Rhizobium species isolated from Aeschynomene americana was found 
to produce alpha-amylase and cellulase and was identified as  Rhizobium massiliae (LT560374) on the basis 
of 16S rRNA sequencing. 
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INTRODUCTION  
 It is scientifically proved that bacteria present in module Rhizobium fix atmospheric nitrogen 
symbiotically. Rhizobium sps, bradyrhizobium act as primary symbiotic fixer of nitrogen.  
 These bacteria elicit the formation of root or occasionally stem and form the lumps or nodule and are 
dedicated to nitrogen fixation and assimilation of nitrogen. This bacterial colonization in nodule sustained 
intracellular infection in plant. This symbiont reduce the requirement of nitrogenous fertilizer during the growth 
of leguminious crop. (Dilworth and Parker 1969). 
 Aeschynomene americana is a weed. which has potential as green manure which increase the 
productivity of rice crop, Sesbania rostrata, Aeschynomene americana are grown as green manure before the 
cultivation of rice which increase the biomass of plant and seed production. (Radhapiyari Devi 2013). 
Rhizobium present in root nodules has good source of atmospheric nitrogen fixation. 
 Soil nitrogen reserves are limited hence use of nitrogen fertilizer is quite expensive, Here biological 
nitrogen fixation is an appealing alternative to fertilizer.  
 The main aim of study is to isolate potentional Rhizobium from Aeschynomene americana and 
characterize by using various biochemical test and 16Sr RNA.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. Roots of Aeschynomene americana showing nodules developed by Rhizobium sp. 
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MATERIALS AND METHODS  
Collection of Sample  
 Aeschynomene americana found in wet 
and waterlogged situation of soil during rainy 
season from May to September in costal area were 
collected The plant was uprooted along with soil 
around them to obtain intact entire root system and 
brought to laboratory for isolation purpose. 
 
Isolation of Rhizobium   
 Healthy pink nodules from leguminous 
roots were selected and subjected to sterilization 
with 95% ethanol and H2O2  followed by 
washing with sterile distilled water. Suspension 
was made by crushing single nodule in sterile 
saline. A loopful of suspension was streaked on 
congored yeast extract mannitol agar and incubated 
at 30
0
C (Aneja 2003) for 3 days. It is purified by 
restreaking on same medium. Pure isolates are used 
for further characterization.  
 
MICROBIOLOGICAL ASSAYS  
 The microbiological traits evaluated 
comprised colony characteristic, Gram staining and 
motility by hanging drop technique. The utilization 
of carbohydrate was studied by using TSI agar 
(Kingler, 1916 Hajnaa, 1945). The suspension of 
rhizobial isolate was inoculated in tubes and 
incubated at 30
0
C for 3 days Change in color of 
fermentation medium due to acid production was 
observed to detect ability of isolate to utilize 
carbohydrate.  
 Conformation of Rhizobium was done by 
using confirmatory test, Viz, congored dye 
absorption test. (skinner & Lovelock, 1979) 
ketolactose test (Subbarao 2006) and growth on 
glucose peptone agar (skinner & Lovelock, 1979), 
Nile blue reduction test (Bergerson, 1980). to 
confirm to isolate as rhyzobium. 
 Enzymatic  properties such as production 
of alpha amylase by using starch as a carbon source 
(Oliveria, 2007) and production of gelatinase 
enzyme by using gelatineas carbon source (Aneja, 
2003) and Litmus milk test (Bradshaw, 1979) were 
observed. 
 Antimicrobial activity of rhyzobium and 
its susceptibility or resistance to anti biotic with the 
help of disc test containing antibiotics 
erythromycin (10 mg/disc), ampicillin (25µg/disc), 
chloramphenicol (30µg/disc), kanamycin 
(30µg/disc) and streptomycin (25µg/disc) was 
used. 
 
Influence of NaCl, pH and Temperature  
variation on growth 
 Isolate was grown on CRYMA having 
different concentration of NaCl ranging from 0 to 
9% (W/v) and growth was determined by majoring 
absorbance at 600nm after 3 days incubation at 
30
0
C. Similar experiment was carried out with pH 
variation and temperature variation. 
 
 
Table No. 1 Result of biochemical characteristic of Rhyzobial isolate from Aeschynomene americana. 
  
Sr.No. Confirmatory Test Result 
1. CongoRed dye absorption - 
2. Ketolactose test - 
3. Nile Blue Reduction - 
4. Growth on glucose peptone agar - 
 Enzymatic Test  
1. Starch hydrolysis (Amylase) + 
2. Gelatine hydrolysis + 
3. Litmus Milk test + 
 Others  
1. Growth on TSI agar Acid Production 
2. Growth on Media Containing NaCl (% w/v) 0-1% 
3. Growth at pH variation  6.5-7.0 
4. Growth at temperature variation 29.4-30
0
C 
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TAXONOMICAL CHARACTERIZATION OF ISOLATE USING 16Sr RNA SEQUENCE : 
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RESULT AND DISCUSSION  
 Colonies of isolates were obtained on CRYEM agar medium after incubation at 30
0
C after 3 days. The 
colonies were moderately large (3-5mm), round colonies which stand out as white, translucent mucoid with 
entire margin. pH of medium found to be changed from 7.0 to 6.0. Isolate were observed to be tranisient 
growers as colony become visible after 24 hr incubation. Microscopic view of isolates shows to be rod cells and 
Gram negative in nature. 
 Rhizobial isolates are grown under high salt concentration (4-5) result indicated that cells are unable to 
grow at higher salt concentration. Isolates able to grow at 1% (w/v) NaCl containing medium these shows that 
isolate was sensitive to high salt. 
 Cells were unable to grow on GPA medium. Positive result obtained from starch hydrolysis assay on 
subjecting inoculated plates to iodine test, clear zone around the colonies. This indicated that the isolate has the 
potential  to hydrolyze starch present in the medium.  
 The isolate was found resistance to erythromycin and ampicilline and susceptible to chloramphenicol, 
kanamycine and streptomycine. The diameter of the zone of inhibition of bacterial growth was found to be a 3.5, 
2.5 and 2.0 cm for chloramphenicol, kanamycine and streptomycine respectively.  
 Based on the above morphological, biochemical characteristics and 16sr RNA typing the isolate 
obtained from the root nodules of Aeschynomene americana is identified as Rhizobium massiliae (LT 560374)  
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